Molecular orientation distributions in a biaxially oriented poly(L-lactic acid) film determined by polarized Raman spectroscopy.
Molecular orientation distributions in the crystalline and amorphous regions of a biaxially oriented poly(L-lactic acid) film were analyzed fully by polarized Raman spectroscopy. Raman bands at 926 and 875 cm(-1) were chosen for the determination of the most probable molecular orientation distribution functions for the crystalline and amorphous regions in the film. It was revealed that the PLLA molecules were oriented biaxially in both the crystalline and amorphous regions. The orientation distribution normal to the film surface was found to be broader in the amorphous regions than in the crystalline regions. Furthermore, a predominant unidirectional molecular orientation was observed in the crystalline regions, whereas the molecular orientation distribution in the amorphous regions was isotropic in the plane parallel to the film surface. The different behavior of the crystalline and amorphous regions suggests that each region underwent different deformation mechanisms during the film formation.